Nifedipine inhibits tumor necrosis factor-alpha-induced monocyte chemoattractant protein-1 overexpression by blocking NADPH oxidase-mediated reactive oxygen species generation.
There is a growing body of evidence that dihydropyridine-based calcium antagonists (DHPs) improve endothelial function, thus slowing the development and progression of atherosclerosis. However the molecular mechanisms by which DHPs normalize endothelial dysfunction, an initial step in atherosclerosis, are not fully understood. Monocyte recruitment and firm adhesion to endothelial cells play a central role in the pathogenesis of atherosclerosis. In this study, we investigated whether nifedipine, one of the most popular DHPs, could inhibit tumor necrosis factor-alpha (TNF-alpha)-induced reactive oxygen species (ROS) generation and subsequent monocyte chemoattractant protein-1 (MCP-1) expression in human umbilical vein endothelial cells (HUVEC). TNF-alpha significantly increased intracellular ROS generation in HUVEC, which was completely blocked by nifedipine. Nifedipine completely inhibited TNF-alpha-induced nicotinamide adenine dinucleotide phosphate (NADPH) oxidase activity in HUVEC. Furthermore, nifedipine was found to significantly inhibit upregulation of MCP-1 messenger RNA levels in TNF-alpha-exposed HUVEC. The results demonstrate that nifedipine could inhibit TNF-alpha-induced MCP-1 overexpression in HUVEC by suppressing NADPH oxidase-mediated ROS generation. Our present study suggests that nifedipine may play a protective role in the development and progression of atherosclerosis through its antioxidative properties.